Identification of nitrogenase and carboxylase genes in the photosynthetic bacteria and cloning of a carboxylase gene from Rhodopseudomonas sphaeroides.
The presumptive genes for the ribulose 1,5-bisphosphate carboxylase large subunit and for nitrogenase-specific components from Rhodopseudomonas sphaeroides and several other photosynthetic bacteria were identified and located by interspecific probing. Restriction digests of R. sphaeroides genomic DNA were hybridized under stringent conditions to cloned DNA from Rhodospirillum rubrum (plasmid pRR2119 carrying the carboxylase gene) and Klebsiella pneumoniae (pSA30 carrying the nitrogenase genes). The nitrogenase probe hybridized with different signal intensities to several distinct HindIII, BglII, EcoRI, BamHI and PvuII fragments of R. sphaeroides 2.4.1.DNA. The carboxylase probe hybridized to only single R. sphaeroides 2.4.1.DNA fragments produced with all five restriction enzymes. A 3000-bp EcoRI-BamHI R. sphaeroides 2.4.1.DNA fragment carrying the presumptive gene for the large subunit of ribulose 1,5-bisphosphate carboxylase was cloned into pBR322 and positively identified by probing with a 32P-labeled internal PstI fragment of the Rhodospirillum carboxylase gene.